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ELEVATOR GROUP SUPERVISION
CONTROLLING APPARATUS

TECHNICAL FIELD

The present invention relates to an elevator group supervi-
s1on controlling apparatus that supervises a plurality of eleva-
tor apparatuses as a group.

BACKGROUND ART

Conventionally, elevator group supervision controlling
apparatuses are known that supervise operation of a plurality
of elevators based on information from a common call regis-
tering apparatus. In conventional elevators of this kind, the
call registering apparatuses may be disposed at positions that
are distant from elevator landings such as in landing
entrances, or building lobbies, etc., for example. In that case,
there 1s a risk that passengers may miss elevator cars because
the position of the elevator doorway 1s distant from the posi-
tion of the call registering apparatus.

Conventionally, 1n order to prevent passengers missing the
clevators, elevator group controlling apparatuses have been
proposed that compare passenger moving time that 1s
required for a passenger to move from the call registering
apparatus to the elevator doorway and running time required
betore the car arrives at the landing, and control each of the
clevators based on the compared result. In conventional
clevator group controlling apparatuses, a car for which a
predetermined evaluation function value 1s optimal among,
the cars for which running time required 1s longer than pas-
senger moving time 1s allocated as the car that responds to the
call. Cars for which running time required 1s shorter than
passenger moving time are excluded as candidates for allo-
cation (See Patent Literature 1).

Conventionally, 1n order to prevent passengers missing the
clevators, elevator group supervision controlling apparatuses
have also been proposed that determine which car to allocate
by finding a time difference between the running time
required and the passenger moving time, designating substan-
tive waiting time as a time difference when the running time
required 1s longer than the passenger moving time, designat-
ing lost time as a time difference when the running time
required 1s shorter than the passenger moving time, and gen-
crally evaluating the substantive waiting time and the lost
time. In conventional elevator group supervision controlling,
apparatuses, the elevator doorway 1s kept in an open state
until the passenger moving time elapses (See Patent Litera-
ture 2).
| Patent Literature 1]

Japanese Patent No. 3040524 (Gazette)
| Patent Literature 2]

WO 2006/114877

DISCLOSURE OF THE INVENTION

Problem to be Solved by the Invention

However, inthe elevator group controlling apparatus that 1s
disclosed 1n Patent Literature 1, 1f the running time required
by all of the cars 1s shorter than the passenger moving time,
then all of the cars are excluded from being candidates for
allocation, and 1t becomes 1impossible to determine which car
to allocate. Even i1f a candidate for allocation exists, it the
running time required by the car 1s extremely long, a long time
will be required before the car arrives at the landing, making,
transporting efliciency deteriorate significantly.
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In the elevator group supervision controlling apparatus that
1s disclosed 1n Patent Literature 2, depending on the relation-
ship between the running time required by the car and the
passenger moving time, there 1s a risk that the doors of the
clevator doorway may remain in an open state for a long time
even alter the passenger has boarded the car.

The present mvention aims to solve the above problems
and an object of the present invention 1s to provide an elevator
group supervision controlling apparatus that can prevent pas-
sengers missing an elevator, and that can also achieve
improvements in transporting etficiency.

Means for Solving the Problem

In order to achieve the above object, according to one
aspect of the present invention, there 1s provided an elevator
group supervision controlling apparatus that supervises a plu-
rality of elevator apparatuses as a group based on respective
information from: a landing call registering apparatus that 1s
disposed on a landing; and a remote call registering apparatus
that 1s disposed at a position that 1s distant from the landing,
the elevator group supervision controlling apparatus being
characterized 1n including: a response time predicting means
that predicts respective response times for cars of each of the
clevator apparatuses to a car call that the remote call register-
ing apparatus generates on recerving a predetermined mnput
operation; a passenger movement estimating means that esti-
mates passenger moving time for a passenger to reach the
landing from the remote call registering apparatus based on a
positional relationship between the remote call registering
apparatus and the landing; a standby time predicting means
that predicts respective standby times at the landing for each
of the cars based on the response times and the passenger
moving time; a candidate car selecting means that includes a
car for which the standby time is shorter than a predetermined
time 1nterval in candidate cars, and excludes a car for which
the standby time 1s greater than or equal to the predetermined
time interval from the candidate cars; an allocating means that
decides a car from among the candidate cars as an allocated
car that responds to the car call if at least one of the cars has
been included 1n the candidate cars; and an 1nstructing means
that generates an informing instruction that communicates to
the remote call registering apparatus reinput requesting infor-
mation that recommends an input operation at the landing call
registering apparatus 1f all of the cars have been excluded
from the candidate cars.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a structural diagram that shows an elevator group
supervision controlling apparatus according to Embodiment
1 of the present invention;

FIG. 2 1s a plan that shows a building floor on which an
clevator apparatus from FIG. 1 has been installed;

FIG. 3 1s a front elevation that shows a remote call regis-
tering apparatus from FIG. 1;

FIG. 4 15 a front elevation that shows the remote call reg-
1stering apparatus when allocating information 1s displayed
by a displaying device from FIG. 3;

FIG. 5 15 a front elevation that shows the remote call reg-
istering apparatus when remput requesting information 1s
displayed by the displaying device from FIG. 3; and

FIG. 6 15 a flowchart that explains processing operations of
the elevator group supervision controlling apparatus from

FIG. 1.
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BEST MODE FOR CARRYING OUT TH.
INVENTION

L1

Preferred embodiments of the present invention will now
be explained with reference to the drawings.
Embodiment 1

FI1G. 1 1s a structural diagram that shows an elevator group
supervision controlling apparatus according to Embodiment
1 of the present mvention. FIG. 2 1s a plan that shows a
building floor on which an elevator apparatus from FIG. 1 has
been nstalled. In the figures, 1n a building 1n which a plurality
of elevator apparatuses 1 are installed, common landings 2 1n
which the respective elevator apparatuses 1 are adjacent are
disposed on each floor, as shown in FIG. 2. Each of the
clevator apparatuses 1 has: a car 3 that can stop at the landings
2; and an mdividual unit controlling device 4 that controls
movement of the car 3.

Elevator doorways 5 that can be opened and closed are
respectively disposed between each of the elevator appara-
tuses 1 and the landings 2. Boarding and leaving of passen-
gers 15 enabled between the landings 2 and the inside of the
cars 3 when the elevator doorways 3 are open. A hall lantern
6 that shows information concerning elevator operation by
lighting up or flashing, and a elevator number displaying plate
7 for displaying a mutually-different elevator number for
cach of the elevator apparatuses 1 (in this example, Elevator A
and Elevator B) are disposed on the landings 2 for each of the
clevator doorways 5. The hall lanterns 6 indicate an elevator
doorway 5 at which arrival of the car 3 1s scheduled by
lighting, and 1ndicate that the car 3 has arrived at the sched-
uled elevator doorway 5 by flashing.

Landing call registering apparatuses 8 that are disposed on
the landings 2, and remote call registering apparatuses 9 that
are disposed at positions that are distant from the landings 2
are disposed on the respective building floors. The landing
call registering apparatuses 8 and the remote call registering
apparatuses 9 generate car calls on recerving predetermined
input operations. The information from both the landing call
registering apparatuses 8 and the remote call registering appa-
ratuses 9 1s sent to a group supervision controlling apparatus
10. The group supervision controlling apparatus 10 controls
cach of the elevator apparatuses 1 as a group based on the
respective information from the landing call registering appa-
ratuses 8 and the remote call registering apparatuses 9. Con-
sequently, control of the individual unit controlling devices 4
1s managed by the group supervision controlling apparatus
10.

Now, FIG. 3 1s a front elevation that shows a remote call
registering apparatus from FIG. 1. A plurality of operating,
buttons (numeric keypads in this example) for generating a
car call 11 by performing mmput operations that specily a
destination floor, and a displaying device (a warning device)
12 for communicating information that relates to the opera-
tion of each of the elevator apparatuses 1 are disposed on the
remote call registering apparatuses 9. If the twelith tloor
(12F) 1s to be specified as a destination tloor, for example,
keys “1” and “2” are pushed sequentially. The twelfth tloor
(12F) 1s thereby specified as a destination floor, and a car call
1s generated. Configuration of the landing call registering
apparatuses 8 1s also similar to that of the remote call regis-
tering apparatuses 9.

As shown 1n FIG. 1, operation of landing equipment that
includes the hall lanterns 6 and the landing call registering
apparatuses 8 1s controlled by a plurality of landing stations
(landing equipment controlling apparatuses) 13. Communi-
cation of iformation between the landing call registering

10

15

20

25

30

35

40

45

50

55

60

65

4

apparatuses 8 and the group supervision controlling appara-
tus 10 1s performed through the landing stations 13.

The group supervision controlling apparatus 10 has: a
communicating means 14; a response time predicting means
15; a passenger movement estimating means 16; a standby
time predicting means 17; a candidate car selecting means 18;
an allocating means 19; an mstructing means 20; and a run-
ning controlling means 21.

The communicating means 14 performs communication of
information between the group supervision controlling appa-
ratus 10 and each of the individual unit controlling devices 4,
the remote call registering apparatuses 9, and the landing
stations 13.

The response time predicting means 15 predicts by com-
putation the response time for each of the cars 3 to a car call
that 1s generated by either the landing call registering appa-
ratuses 8 or the remote call registering apparatuses 9, respec-
tively. Specifically, the car response time predicting means 15
predicts by computation respective time periods from when a
car call 1s generated by at least one of the landing call regis-
tering apparatuses 8 or the remote call registering apparatuses
9 until each of the cars 3 would arrive at the landing 2 and the
respective elevator doorway 5 opened (response times).

The passenger movement estimating means 16 estimates
the passenger moving time from the generation of a car call at
either the landing call registering apparatuses 8 or the remote
call registering apparatuses 9 until the passenger reaches the
landing 2. The time until the passenger reaches the landing 2
differs depending on the position of the passenger when the
car call 1s generated. Consequently, the passenger moving
time 1s estimated based on a positional relationship between
the call registering apparatus that generated the car call,
which 1s etther a landing call registering apparatus 8 or a
remote call registering apparatus 9, and the landing 2. In other
words, 11 a landing call registering apparatus 8 generated the
car call, passenger moving time 1s estimated based on the
positional relationship between the landing call registering,
apparatus 8 and the landing 2, and 11 the remote call register-
ing apparatuses 9 generated the car call, passenger moving
time 1s estimated based on the positional relationship between
the remote call registering apparatus 9 and the landing 2. Data
concerning the respective positional relationships between
the landing 2 and the landing call registering apparatus 8 and
between the landing 2 and the remote call registering appa-
ratus 9 1s preset in the group supervision controlling appara-
tus 10.

For example, i the distance from a remote call registering
apparatuses 9 to the landing 2 1s X (im), and the moving speed
of a passenger 1s 1.1 (m/s), then the passenger moving time
T (s) when the remote call registering apparatus 9 has gener-
ated a car call can be found using Expression (1).

T=X/1.1 (1)

Because the landing call registering apparatuses 8 are dis-
posed at the landings 2, the passenger moving time T when a
landing call registering apparatus 8 has generated the car call
can be assumed to be zero, for example.

Moreover, passenger moving times corresponding to the
landing call registering apparatus 8 and the remote call reg-
1stering apparatus 9, respectively, may also be calculated 1n
advance, and the calculated results stored 1n the group super-
vision controlling apparatus 10 as parameters for later use.

The standby time predicting means 17 compares the pas-
senger moving time with the response time of each of the cars
3 based on respective mformation from the response time
predicting means 15 and the passenger movement estimating
means 16, and predicts by computation the respective standby
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times for each of the cars 3 that each of the cars 3 will wait at
the landing 2. If the response time of the car 3 1s longer than
the passenger moving time, it 1s assumed that standby time
with the door open 1s not required, and the standby time of the
car 3 assumed to be zero. 11 the response time of the car 3 1s
less than or equal to the passenger moving time, then the time
difference between the passenger moving time and the
response time of the car 3 1s considered to be the standby time
of the car 3.

The candidate car selecting means 18 determines whether
or not to include each of the cars 3 in candidate cars based on
information from the standby time predicting means 17. Spe-
cifically, the candidate car selecting means 18 includes any
car 3 for which the standby time 1s shorter than an predeter-
mined upper limit (such as 30 seconds, for example) 1n the
candidate cars, and excludes any car 3 for which the standby
time 1s greater than or equal to the predetermined upper limit
from the candidate cars. Consequently, cars 3 for which
standby time 1s determined to be zero by the standby time
predicting means 17 are all included 1n the candidate cars. IT
all of the standby times of the cars 3 are longer than the upper
limit, then all of the cars 3 are excluded from the candidate
cars.

The allocating means 19 allocates a car 3 as an allocated car
to respond to the car call from among the candidate cars that
have been selected by the candidate car selecting means 18.
Specifically, the allocating means 19 decides which car to
allocate 11 at least one of the cars 3 has been included 1n the
candidate cars. A decision on the allocated car 1s not per-
formed by the allocating means 19 1f all of the cars 3 have
been excluded from the candidate cars.

The decision on the allocated car 1s made by finding an
integrated evaluation value for each of the candidate cars, and
designating the candidate car for which the mtegrated evalu-
ation value 1s highest as the allocated car, for example. The
integrated evaluation value can be found by performing
welghting on each evaluation value that 1s found by compu-
tation that corresponds to each of the evaluation 1tems for a
plurality of types of evaluation items, and totaling the respec-
tive weighted evaluation values. In other words, the integrated
evaluation value J(I) when a car 3 that has an elevator number
I 1s being considered as an allocated car can be found using
Expression (2).

JU)=Zw,xfi(x;) (2)

Here, w, are weight values (weights), and 1.(x,) are evalu-
ation values of various kinds of evaluation 1tems.

Examples of the various kinds of evaluation i1tems include,
for example, passenger waiting time at the landing 2, standby
time of the car 3 at the landing 2, etc.

The 1nstructing means 20 generates an informing nstruc-
tion that communicates reinput requesting information to the
remote call registering apparatus 9 that recommends an input
operation at the landing call registering apparatus 8 1f all of
the cars 3 have been excluded from being candidate cars. If an
allocated car has been decided by the allocating means 19, the
instructing means 20 generates an informing instruction that
communicates to the remote call registering apparatus 9 allo-
cating information that specifies the allocated car. The
informing instruction that is generated by the instructing
means 20 1s sent to the remote call registering apparatus 9. I
an allocated car has been decided, an allocating information
informing instruction is also sent from the mstructing means
20 to the landing call registering apparatus 8.

In other words, the group supervision controlling appara-
tus 10 predicts respective standby times of each of the cars 3
by comparing the response time of each of the cars 3 relative
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6

to a car call from a remote call registering apparatus 9 and
passenger moving time that 1s found based on the positional
relationship between the remote call registering apparatus 9
and the landing 2, and generates an informing instruction that
communicates reinput requesting information to the remote
call registering apparatus 9 1f the standby times of all of the
cars 3 are greater than or equal to a predetermined time
interval.

The remote call registering apparatuses 9 display reinput
requesting information on the displaying device 12 onreceiv-
ing a remnput requesting information mforming instruction,
and display allocating information on the displaying device
12 on recerving an allocating information informing instruc-
tion. The landing call registering apparatus 8 displays allo-
cating information on the displaying device 12 on receiving
an allocating information informing instruction.

Now, FIG. 4 1s a front elevation that shows a remote call
registering apparatus 9 when allocating information 1s dis-
played by a displaying device 12 from FI1G. 3, and FIG. S 1s a
front elevation that shows the remote call registering appara-
tus 9 when reinput requesting information 1s displayed by the
displaying device 12 from FIG. 3. If the remote call register-
ing apparatus 9 has recerved an allocating information
informing instruction, the name of the elevator that has the
allocated car (such as Elevator B, for example), and the floor
name of the destination floor of the car 3 that has been speci-
fied 1n the input operation (such as the twelith tloor (12F), for
example) are displayed by the displaying device 12 of the
remote call registering apparatus 9 as allocating information,
as shown 1n FIG. 4. If the remote call registering apparatus 9
has recetved a remput requesting information informing
instruction, content such as “Please mput again at landing”,
for example, (remput requesting information) 1s displayed by
the displaying device 12 of the remote call registering appa-
ratus 9, as shown 1n FIG. 5.

The running controlling means 21 supervises and controls
running of each of the elevator apparatuses 1 based on allo-
cated car information that has been decided by the allocating
means 19.

Next, operation will be explained. FIG. 6 1s a flowchart that
explains processing operations of the elevator group supervi-
s1on controlling apparatus 10 from FIG. 1. When a car call 1s
generated by predetermined mmput operations being per-
formed on either a landing call registering apparatus 8 or a
remote call registering apparatus 9 (S1), car call information
1s sent to the group supervision controlling apparatus 10.
Passenger moving time for the passenger to reach the landing
2 1s then estimated by the passenger movement estimating
means 16 based on the position of the call registering appa-
ratus at which the car call was generated (52).

Response time of the cars 3 to the car call 1s then predicted
by computation by the response time predicting means 15
(S3).

The passenger moving time 1s then compared with the
response time of the cars 3 by the standby time predicting
means 17, which decides whether or not the response time of
the cars 3 1s longer than the passenger moving time (54 ).

I1 the response time of a car 3 1s less than or equal to the
passenger moving time, that 1s, 1f the car 3 will arrive at the
landing 2 before the passenger moving time has elapsed, the

standby time of the car 3 at the landing 2 1s predicted by
computation 1n the standby time predicting means 17 by
deducting the response time of the car 3 from the passenger
moving time (S5).




US 8,439,169 B2

7

The candidate car selecting means 18 then determines
whether or not the standby time of the car 3 1s shorter than a
predetermined upper limit standby time (predetermined time
interval) (S6).

If the response time of the car 3 1s longer than the passenger
moving time, or if the standby time of the car 3 1s shorter than
the upper limit standby time even i1 the response time of the
car 3 1s less than or equal to the passenger moving time, then
the car 3 in question 1s included 1n candidate cars by the
candidate car selecting means 18 (57).

If the standby time of the car 3 1s greater than or equal to the
upper limit standby time, the car 3 1n question 1s excluded
from the candidate cars by the candidate car selecting means
18 (S8).

It 1s then determined whether or not the above computa-
tional processing (S3 through S8) has been completed for all
of the cars 3 (89). If the computational processing has not
been completed for all of the cars 3, the subject of the com-
putational processing 1s moved to the next unprocessed car 3
(S10), and the above computational processing (S3 through
S8) 1s performed again. The computational processing (S3
through S8) 1s thereby performed for all of the cars 3, and
selection as to whether or not to be included 1n the candidate
cars 1s performed for each of the cars 3.

When the computational processing (S3 through S8) has
been completed for each of the cars 3, it 1s determined
whether or not a candidate car has been chosen from among,
the cars 3 (S11).

If all of the cars 3 have been excluded from the candidate
cars, an informing instruction that includes reinput requesting
information 1s sent from the instructing means 20 to the
remote call registering apparatus 9 (S12). Content that rec-
ommends an mput operation at the landing call registering
apparatus 8 1s thereby displayed on the displaying device 12
of the remote call registering apparatus 9 (FIG. 5).

If at least one of the cars 3 has been included in the candi-
date cars, then evaluation values for various kinds of evalua-
tion 1tems are found by computation by the allocating means
19 for each of the candidate cars (S13).

An 1integrated evaluation value I(I) 1s then found in the
allocating means 19 for each of the candidate cars by substi-
tuting the evaluation values that have been found for the
various kinds of evaluation items into Expression (2). The
respective integrated evaluation values J(I) of the candidate
cars are then compared, and the candidate car that has the
highest evaluation 1s decided as the allocated car (S14).

When the allocated car 1s decided by the allocating means
19, an allocating instruction 1s then output from the running
controlling means 21 to the elevator apparatus 1 that has the
allocated car (515). The allocated car thereby responds to the
car call, and the allocated car 1s moved to the landing 2 of the
floor on which the car call was generated.

When the allocated car 1s decided by the allocating means
19, an informing instruction that includes the allocating infor-
mation 1s sent from the instructing means 20 to both the
landing call registering apparatus 8 and the remote call reg-
1stering apparatus 9. Content that identifies the elevator num-
ber that has the allocated car is thereby displayed on the
respective displaying devices 12 of the landing call register-
ing apparatus 8 and the remote call registering apparatus 9
(FI1G. 4).

In an elevator group supervision controlling apparatus of
this kind, because reinput requesting information that recom-
mends an mput operation at a landing call registering appa-
ratus 8 1s communicated to a remote call registering apparatus
9 1f standby times of all cars 3 are greater than or equal to a
predetermined upper limit and all of the cars 3 have been
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excluded from candidate cars, designating cars 3 that are
predicted to have long standby times as allocated cars can be
avoided, enabling the standby time of the cars 3 to be pre-
vented from being significantly extended. Consequently,
improvements in transporting efficiency of each of the eleva-
tor apparatuses 1 can be achieved. Because the passengers can
perform the mput operation at the landing call registering
apparatus 8, the passengers can be prevented from missing the
car 3.

Because the reinput requesting information 1s displayed by
the displaying device 12 of the remote call registering appa-
ratus 9, the reinput requesting information can be conveyed to
the passengers more reliably.

Moreover, 1n the above example, the remnput requesting
information 1s announced by a display, but speakers (an-
nouncing devices) may also be disposed on the remote call
registering apparatuses 9 so as to announce the reinput
requesting information by voice.

In the above example, the landing call registering apparatus
8 and the remote call registering apparatus 9 generate a car
call by operation of buttons but are not limited 1n this, and for
example, the landing call registering apparatus 8 and the
remote call registering apparatus 9 may also be made a card
reader or a security gate, etc., so as to generate a car call by an
operation of reading personal information.

What 1s claimed 1s:

1. An elevator group supervision controlling apparatus that
supervises a plurality of elevator apparatuses as a group based
on respective information from: a landing call registering
apparatus that 1s disposed on a landing; and a remote call
registering apparatus that 1s disposed at a position that 1s
distant from the landing,

the elevator group supervision controlling apparatus being
comprising:

a response time predicting means that predicts respective
response times for cars of each of the elevator appara-
tuses to a car call that the remote call registering appa-
ratus generates on receiving a predetermined input
operation;

a passenger movement estimating means that estimates
passenger moving time for a passenger to reach the
landing from the remote call registering apparatus based
on a positional relationship between the remote call
registering apparatus and the landing;

a standby time predicting means that predicts respective
standby times at the landing for each of the cars based on
the response times and the passenger moving time;

a candidate car selecting means that includes a car for
which the standby time 1s shorter than a predetermined
time interval in candidate cars, and excludes a car for
which the standby time 1s greater than or equal to the
predetermined time interval from the candidate cars;

an allocating means that decides a car from among the
candidate cars as an allocated car that responds to the car
call 1f at least one of the cars has been included 1n the
candidate cars; and

an 1nstructing means that generates an iforming instruc-
tion that communicates to the remote call registering
apparatus remput requesting information that recoms-
mends an 1put operation at the landing call registering
apparatus 1f all of the cars have been excluded from the
candidate cars.

2. An elevator group supervision controlling apparatus that

supervises a plurality of elevator apparatuses as a group based
on respective information from: a landing call registering
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apparatus that 1s disposed on a landing; and a remote call
registering apparatus that 1s disposed at a position that 1s
distant from the landing,
the elevator group supervision controlling apparatus:
predicting respective standby times of cars by comparing: 5
a response time of each car of the elevator apparatuses to
a car call from the remote call registering apparatus; and
a passenger moving time that 1s found based on a posi-
tional relationship between the remote call registering
apparatus and the landing, and generating an informing 10
instruction that communicates to the remote call regis-
tering apparatus remput requesting information that rec-
ommends an input operation at the landing call register-
ing apparatus if the standby times of all of the car are
greater than or equal to a predetermined time 1nterval. 15
3. An elevator group supervision controlling apparatus
according to claim 1, wherein the reinput requesting infor-
mation 1s displayed by the remote call registering apparatus.
4. An elevator group supervision controlling apparatus
according to claim 2, wherein the remnput requesting infor- 20
mation 1s displayed by the remote call registering apparatus.
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